Genome-wide identification and functional annotation of miRNAs in anti-inflammatory plant and their cross-kingdom regulation in Homo sapiens.
MicroRNAs (miRNAs) are newly discovered non-coding small (~17-24 nucleotide) RNAs that regulate gene expression of its target mRNA at the post-transcriptional levels. In this study, total 12,593 ESTs of Curcuma longa were taken from database of expressed sequence tags (dbEST) and clustered into 2821 contigs using EGassembler web server. Precursor miRNAs (pre-miRNAs) were predicted from these contigs that folded into stem-loop structure using MFold server. Thirty-four mature C. longa miRNAs (clo-miRNAs) were identified from pre-miRNAs having targets involved in various important functions of plant such as self-defence, growth and development, alkaloid metabolic pathway and ethylene signalling process. Sequence analysis of identified clo-miRNAs indicated that 56% miRNAs belong to ORF and 44% belong to non-ORF region. clo-mir-5 and clo-mir-6 were established as the conserved miRNAs, whereas clo-mir-20 was predicted to be the most stable miRNA. Phylogenetic analysis carried out by molecular evolutionary genetics analysis (MEGA) software indicated close evolutionary relationship of clo-mir-5075 with osa-MIR5075. Further, identified clo-miRNAs were checked for their cross-kingdom regulatory potential. clo-mir-14 was found to regulate various gene transcripts in humans that has been further investigated for its biostability in foetal bovine serum (FBS). The results indicated higher degree of stability of clo-mir-14 (48 h) in FBS. Thus, contribution of this miRNA to the cellular immune response during the inflamed condition of rheumatoid arthritis and adequate stability may make it a good choice for the therapeutic agent in near future.